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(57) ABSTRACT 
Disclosed is an organic light emitting display device and a 
method of driving the same that can improve compensation 
performance of degradation of a driving TFT. A method of 
driving an organic light emitting display device comprises 
generating an estimated degradation value of a driving TFT 
by using accumulated data through input data counting; com 
pensating all the pixels of a display panel by using a first gain 
value, which is initially set, and the estimated degradation 
value; generating a sensing value by sensing all or some of the 
pixels of the display panel after driving is performed for a 
certaintime; generating a second gain value by compensating 
the first gain value if an error between the estimated degra 
dation value and the sensing value is more than a reference 
value; generating compensation data by compensating the 
estimated degradation value by using the second gain value; 
and compensating all the pixels of the display panel by using 
the compensation data. 
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FIG. 1 
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FIG 2 
Related Art 
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FIG. 5 
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FIG. 7 
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FIG. 8 
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FIG. 9 
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1. 

ORGANIC LIGHT EMITTING DISPLAY 
DEVICE AND METHOD OF DRIVING THE 

SAME 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

This application claims the benefit of priority to Korean 
Patent Application No. 10-2012-0152536 filed on Dec. 24, 
2012, which is hereby incorporated by reference as if fully set 
forth herein. 

BACKGROUND 

1. Field of the Disclosure 
Embodiments of the present disclosure relate to an organic 

light emitting display device, and more particularly, to an 
organic light emitting display device which facilitates to 
improve an efficiency in compensating degradation of a driv 
ing TFT, and a method of driving the same. 

2. Discussion of the Related Art 
FIG. 1 is a circuit diagram illustrating a pixel of an organic 

light emitting display device according to the related art. 
Referring to FIG. 1, each pixel of a display panel may 

include a first switching TFT (ST1), a second switching TFT 
(ST2), a driving TFT (DT), a capacitor (Cst), and an organic 
light emitting diode (OLED). 
The first switching TFT (ST1) is switched by a scan signal 

(or gate signal) supplied to a gate line GL. According as the 
first switching TFT (ST1) is turned-on, a data voltage (Vdata) 
supplied to a data line (DL) is supplied to the driving TFT 
(DT). 
The driving TFT (DT) is switched by the data voltage 

(Vdata) supplied from the first switching TFT (ST1). A data 
current (Ioled) flowing to the organic light emitting diode 
(OLED) is controlled by switching the driving TFT (DT). 
The capacitor (Cst) is connected between gate and Source 

terminals of the driving TFT (DT), wherein the capacitor 
(Cst) stores a Voltage corresponding to the data Voltage 
(Vdata) supplied to the gate terminal of the driving TFT (DT), 
and turns-on the driving TFT (DT) by the use of stored volt 
age. 
The organic light emitting diode (OLED) is electrically 

connected between a cathode power source (VSS) and the 
source terminal of the driving TFT (DT), wherein the organic 
light emitting diode (OLED) emits light in response to the 
data current (Ioled) supplied from the driving TFT (DT). 
The organic light emitting display device according to the 

related art controls an intensity of the data current (Ioled) 
flowing from the first driving power (VDD) to the organic 
light emitting diode (OLED) by switching the driving TFT 
(DT) according to the data voltage (Vdata), whereby the 
organic light emitting diode (OLED) emits light, thereby 
displaying an image. 

However, in case of the organic light emitting display 
device according to the related art, the characteristics of driv 
ing TFT (DT), for example, threshold voltage (Vth) and 
mobility may be differently shown by each pixel due to un 
uniformity in a process of manufacturing the TFT. Accord 
ingly, even though the data Voltage (Vdata) is identically 
applied to the driving TFT (DT) for each pixel, it is difficult to 
realize uniform picture quality due to a deviation of the cur 
rent flowing in the organic light emitting diode (OLED). 

If video data (data voltage) is applied to the driving TFT 
(DT) for a long time, the threshold voltage (Vth) of the driv 
ing TFT (DT) is shifted due to stress. In order to compensate 
for the shift of the threshold voltage (Vth) of the driving TFT 
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2 
(DT), there are an internal compensation method and an 
external compensation method. In case of the internal com 
pensation method, a compensation process is performed 
inside the pixel. Meanwhile, in case of the external compen 
sation method, a compensation process is performed outside 
the pixel. 

For the external compensation, a sensing signal line (SL) is 
formed in the same direction as a gate line (GL). The second 
Switching TFT (ST2) is Switched by a sensing signal (sense) 
applied to the sensing signal line (SL). The data current 
(Ioled), which is Supplied to the organic light emitting diode 
(OLED) by the switching of the second switching TFT (ST2), 
is sensed by an ADC (analog-to-digital converter) of a drive 
IC. 

In case of the external compensation, the threshold Voltage 
(Vth)/mobility of the driving TFT (DT) may be sensed after 
blocking the current flowing in the organic light emitting 
diode (OLED). Then, sensing data may be generated by the 
sensing driving, and variations in the characteristics of driv 
ing TFT (DT) may be compensated based on the sensing data. 

However, in case of the related art sensing compensation 
method, the driving TFT (DT) is sensed under the condition 
that there is no current flowing in the organic light emitting 
diode (OLED) by blocking the first driving power (VDD). 
Thus, when an image is displayed, it is difficult to apply the 
related art sensing compensation method. 

In order to overcome this problem, the sensing signal is 
Supplied to one horizontal line among all horizontal lines 
during a blank period (if it is driven by 120 Hz, about 360 us) 
between an (n)th frame and an (n+1)th frame, thereby per 
forming a real-time sensing process. 

During the blank periods of the plurality of frames, the 
pixels are sequentially sensed by each one horizontal line 
from the first horizontal line to the last horizontal line, thereby 
sensing the threshold voltage (Vth)/mobility of the driving 
TFT (DT) for all the pixels. After that, compensation data is 
generated based on the sensed threshold voltage (Vth)/mo 
bility, and then data voltage (Vdata) applied to the pixel is 
compensated based on the generated compensation data. 

However, in case of the related art real-time sensing 
method, it is difficult to obtain precise sensing data since it is 
very sensitive to the Surroundings such as light or tempera 
ture. Also, during the sensing process, the current is not 
flowing in the pixel, whereby a luminance of the line per 
formed with the sensing process is relatively decreased by 5% 
in comparison to that of the lines normally supplied with the 
current. Thus, the sensing line on a screen is discerned due to 
the relatively-low luminance by the sensing driving. 

In order to overcome this problem, stress data of the driving 
TFT (DT) is accumulated by counting the video data, to 
thereby estimate a degradation level of the driving TFT (DT). 
Then, the compensation data is generated based on the esti 
mated degradation level, and the external compensation is 
performed. That is, the compensation data may be generated 
by accumulating the stress data of the driving TFT (DT) 
without sensing the pixel. 

FIG. 2 illustrates problems of degradation compensating 
method using the data counting method according to the 
related art. 

Referring to FIG. 2, the degradation compensating method 
using the data counting method has the following problems. If 
a degradation modeling of the driving TFT (DT) is not pre 
cise, there may be errors in the compensation data. Even 
though the degradation modeling is precise, a counting value 
of the video is distorted if an image is displayed for a long 
time, and the distorted counting value of the video data is 
gradually increased in accordance with the elapse of time. 
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Thus, if the error of the counting value of the video data is not 
compensated, errors occur in the compensation data. 

SUMMARY 

A method of driving an organic light emitting display 
device, which comprises generating an estimated degradation 
value of a driving TFT by using accumulated data through 
input data counting; compensating all the pixels of a display 
panel by using a first gain value, which is initially set, and the 
estimated degradation value; generating a sensing value by 
sensing all or some of the pixels of the display panel after 
driving is performed for a certain time; generating a second 
gain value by compensating the first gain value if an error 
between the estimated degradation value and the sensing 
value is more than a reference value; generating compensa 
tion data by compensating the estimated degradation value by 
using the second gain value; and compensating all the pixels 
of the display panel by using the compensation data. 

In another aspect of the present invention, an organic light 
emitting display device comprises a display panel on which a 
plurality of pixels are arranged; a gate driver Supplying a scan 
signal and a sensing signal to the plurality of pixels; a data 
driver Supplying a compensated data Voltage to the plurality 
of pixels and sensing characteristics of the plurality of pixels; 
and a timing controller driving the gate driver and the data 
driver in a driving mode and a sensing mode and generating 
compensation data by using an estimated degradation value 
of a driving TFT based on accumulated data through input 
data counting and a sensing value obtained by sensing of the 
plurality of pixels. 

It is to be understood that both the foregoing general 
description and the following detailed description of the 
present invention are exemplary and explanatory and are 
intended to provide further explanation of the invention as 
claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings, which are included to pro 
vide a further understanding of the invention and are incor 
porated in and constitute a part of this application, illustrate 
embodiment(s) of the invention and together with the descrip 
tion serve to explain the principle of the invention. In the 
drawings: 

FIG. 1 is a circuit diagram illustrating a pixel of an organic 
light emitting display device according to the related art; 

FIG. 2 illustrates problems of degradation compensating 
method using a data counting method according to the related 
art; 

FIG. 3 illustrates a method of driving an organic light 
emitting display device according to the embodiment of the 
present invention, which relates to a degradation compensat 
ing method through combination of a data counting method 
and a sensing method; 

FIG. 4 illustrates an organic light emitting display device 
according to the embodiment of the present invention; 

FIG. 5 illustrates a data driver, a pixel structure and a 
sensing method in the organic light emitting display device 
according to the embodiment of the present invention; 

FIG. 6 illustrates a timing controller of the organic light 
emitting display device according to the embodiment of the 
present invention; 

FIG. 7 illustrates a method of driving the organic light 
emitting display device according to the embodiment of the 
present invention; 
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4 
FIG. 8 illustrates a method of storing compensation data 

and accumulation data in a memory of the organic light emit 
ting display device according to the embodiment of the 
present invention; and 

FIG. 9 illustrates a method of driving the organic light 
emitting display device according to the embodiment of the 
present invention, which relates to a method of compensating 
a degradation of driving TFT through combination of a data 
counting method and a sensing method. 

DETAILED DESCRIPTION OF THE 
EXEMPLARY EMBODIMENTS 

Reference will now be made in detail to the exemplary 
embodiments of the present invention, examples of which are 
illustrated in the accompanying drawings. Wherever pos 
sible, the same reference numbers will be used throughout the 
drawings to refer to the same or like parts. 
On explanation about the embodiments of the present 

invention, the following details about the terms should be 
understood. 
The term of a singular expression should be understood to 

include a multiple expression as well as the singular expres 
sion if there is no specific definition in the context. Ifusing the 
term such as “the first or “the second, it is to separate any 
one element from other elements. Thus, a scope of claims is 
not limited by these terms. 

Also, it should be understood that the term such as 
“include’ or “have does not preclude existence or possibility 
of one or more features, numbers, steps, operations, elements, 
parts or their combinations. 

It should be understood that the term “at least one' includes 
all combinations related with any one item. For example, “at 
least one among a first element, a second element and a third 
element may include all combinations of the two or more 
elements selected from the first, second and third elements as 
well as each element of the first, second and third elements. 

Hereinafter, a method of driving an organic light emitting 
display device according to embodiments of the present 
invention will be described in detail with reference to the 
accompanying drawings. Herein, the present invention 
relates to a method of driving an organic light emitting display 
device using an external compensation method. 

FIG. 3 illustrates a method of driving an organic light 
emitting display device according to the embodiment of the 
present invention, which relates to a degradation compensat 
ing method obtained by mixing both a sensing method and a 
data counting method. 

Referring to FIG. 3, when a thin film transistor (TFT) of a 
pixel circuit is stressed according to video data, a threshold 
voltage (Vth) is shifted to a negative or positive direction. In 
order to overcome this problem, a data counting method is 
used to estimate a degradation level of driving TFT, and to 
perform a compensation process based on an estimated value. 

However, even though the degradation of driving TFT is 
compensated by the data counting method, a difference 
between the estimated degradation value of the driving TFT, 
which is estimated by the data counting method, and an actual 
degradation value may be gradually increased in accordance 
with the elapse of time, thereby causing an error. 

In order to overcome this problem, a method of driving the 
organic light emitting display device according to the present 
invent compares an estimation value for estimating degrada 
tion of driving TFT by the use of data counting method, that 
is, a shift estimation value of threshold voltage, with a thresh 
old voltage sensing value of driving TFT, which is actually 
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obtained by sensing a pixel; and compensating for an error if 
there is a difference between the above two values. 

The shift estimation value of threshold voltage in the driv 
ing TFT, estimated by the data counting method, is matched 
to the actual sensing value of driving TFT, which is obtained 
by actually sensing the pixel. Based on the matching between 
the shift estimation value of threshold voltage in the driving 
TFT and the actual sensing value of driving TFT, again value 
applied to generate compensation data is compensated by the 
use of accumulation data obtained in the data counting 
method. Accordingly, the degradation of driving TFT is com 
pensated by the data counting method, and the precise com 
pensation value is applied thereto. 

FIG. 4 illustrates an organic light emitting display device 
according to the embodiment of the present invention. FIG.5 
illustrates a data driver, a pixel structure and a sensing method 
in the organic light emitting display device according to the 
embodiment of the present invention. 

Referring to FIGS. 4 and 5, the organic light emitting 
display device according to the embodiment of the present 
invention may include a display panel 100 and a panel driver. 
The panel driver 100 may include a data driver 200, a gate 
driver 300, a timing controller 400, and an initial compensa 
tion memory 500 for storing initial compensation data 
therein. 

After manufacturing a display panel, the initial compensa 
tion data is stored in the initial compensation memory 500 
before a shipment of product. The initial compensation data is 
generated based on sensing data generated by sensing the 
driving TFT for all the pixels before a shipment of product. 
The initial compensation data is stored in the initial compen 
sation memory 500 in order to compensate for the character 
istics of driving TFT of all the pixels. The initial compensa 
tion for all the pixels is performed through the use of initial 
compensation data stored in the initial compensation memory 
500 before a shipment of product. 
The display panel 100 may include a plurality of gate lines 

(GL), a plurality of sensing signal lines (SL), a plurality of 
data lines (DL), a plurality of driving power lines (PL), a 
plurality of reference voltage lines (RL), and a plurality of 
pixels (P). 

Each of the pixels (P) may include an organic light emitting 
diode (OLED), and a pixel circuit (PC) for driving the organic 
light emitting diode (OLED) so as to make the organic light 
emitting diode (OLED) emit light. 
A capacitor (Cst) connected between gate and Source elec 

trodes of the driving TFT (DT) is charged with a differential 
voltage (Vdata-Vref) between a data voltage (Vdata) and a 
reference voltage (Vref). The driving TFT (DT) is switched 
according to the charging Voltage of the capacitor (Cst). The 
organic light emitting diode (OLED) emits light in response 
to the data current (Ioled) flowing from a first driving power 
(VDD) to a second driving power (VSS) through the driving 
TFT (DT). 

Each of the pixels (P) may be any one among red, green, 
blue and white pixels. A unit pixel for displaying an image 
may comprise adjacentred, green and blue pixels. According 
to another example, a unit pixel for displaying an image may 
comprise adjacent red, green, blue and white pixels. 

Each of the pixels (P) is formed in a pixel region defined on 
the display panel 100. On the display panel 100, there are the 
plurality of gate lines (GL), the plurality of sensing signal 
lines (SL), the plurality of data lines (DL), the plurality of 
driving power lines (PL) and the plurality of reference voltage 
lines (RL) so as to define the pixel region. 
The plurality of gate lines (GL) and the plurality of sensing 

signal lines (SL) may be formed in a first direction (for 

5 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

6 
example, horizontal direction) of the display panel 100. In 
this case, a scan signal (scan, gate driving signal) is applied 
from the gate driver 300 to the gate line (GL), and a sensing 
signal is applied from the gate driver 300 to the sensing signal 
line (SL). 
The plurality of data lines (DL) are formed in a second 

direction (for example, vertical direction) of the display panel 
100, that is, the plurality of data lines (DL) are provided to 
cross the plurality of gate lines (GL) and the plurality of 
sensing signal lines (SL). In this case, a data Voltage (Vdata) 
is supplied from the data driver 200 of the panel driver to the 
data line (DL). The data voltage (Vdata) has a level of voltage 
obtained by adding a Voltage of source data and a compensa 
tion voltage corresponding to the shift of the threshold volt 
age (Vth) in the driving TFT (DT) of the corresponding pixel 
(P). The compensation voltage will be described later. 
The plurality of reference voltage lines (RL) are respec 

tively provided in parallel to the plurality of data lines (DL). 
The reference voltage line (RL) may be selectively supplied 
with a display reference Voltage (Vrep r) or a sensing pre 
charging voltage (Vpre s) from the data driver 200. 

In this case, the display reference Voltage (Vrep_r) may be 
Supplied to each reference Voltage line (RL) during a data 
charging period for each pixel (P). The sensing pre-charging 
Voltage (Vpre s) may be supplied to the reference Voltage 
line (RL) during a sensing period for sensing threshold Volt 
age/mobility of the driving TFT (DT) for each pixel (P). 
The plurality of driving power lines (PL) may be respec 

tively formed in parallel to the gate lines (GL). The first 
driving power (VDD) is supplied to the pixel (P) through the 
driving power line (P1). 
The pixel circuit (PC) for each pixel (P) may include a first 

switching TFT (ST1), a second switching TFT (ST2), the 
driving TFT (DT) and the capacitor (Cst). In this case, the 
TFTs ST1, ST2 and DT may be N-type TFTs, for example, 
a-Si TFT, poly-Si TFT, oxide TFT, organic TFT, and etc., but 
not limited to these. Instead, the TFTs ST1, ST2 and DT may 
be P-type TFTs. 
The first switching TFT (ST1) may include a gate electrode 

connected to the gate line (GL), a source electrode (first 
electrode) connected to the data line (DL), and a drain elec 
trode (second electrode) connected to a first node (n1) con 
nected to the gate electrode of the driving TFT (DT). 
The first switching TFT (ST1) is turned-on by the scan 

signal of a gate-on Voltage level Supplied to the gate line (GL). 
If the first switching TFT (ST1) is turned-on, the data voltage 
(Vdata) supplied to the data line (DL) is supplied to the first 
node (n1), that is, the gate electrode of the driving TFT (DT). 
The second switching TFT (ST2) may include a gate elec 

trode connected to the sensing signal line (SL), a source 
electrode (first electrode) connected to the reference voltage 
line (RL), and a drain electrode (second electrode) connected 
to a second node (n2) connected to the driving TFT (DT) and 
the organic light emitting diode (OLED). 
The second switching TFT (ST2) is turned-on by the sens 

ing signal of a gate-on Voltage level Supplied to the sensing 
signal line (SL). If the second switching TFT (ST2) is turned 
on, the sensing pre-charging Voltage (Vpre S) or the display 
reference voltage (Vpre r), which is supplied to the reference 
Voltage line (RL), is Supplied to the second node (n2). 
The capacitor (Cst) is connected between the gate and 

source electrodes of the driving TFT (DT). The first electrode 
of the capacitor (Cst) is connected to the first node (nl), and 
the second electrode of the capacitor (Cst) is connected to the 
second node (n2). In this case, the differential Voltage 
between the voltages respectively supplied to the first and 
second nodes (n1) and (n2) is charged in the capacitor (Cst). 
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Then, the driving TFT (DT) is switched by the voltage 
charged in the capacitor (Cst). 
The gate electrode of the driving TFT (DT) is connected to 

the drain electrode of the first switching TFT (ST1) and the 
first electrode of the capacitor (Cst) in common. Also, the 
drain electrode of the driving TFT (DT) is connected to the 
driving power line (PL). The source electrode of the driving 
TFT (DT) is connected to the drain electrode of the second 
switching TFT (ST2), the second electrode of the capacitor 
(Cst), and an anode of the organic light emitting diode 
(OLED) in common. 
As the driving TFT (DT) is turned-on by the voltage of the 

capacitor (Cst) every light emitting period, an amount of 
current flowing to the organic light emitting diode (OLED) is 
controlled by the first driving power (VDD). 
The organic light emitting diode (OLED) is driven by the 

data current (Ioled) supplied from the driving TFT (DT) of the 
pixel circuit (PC), to thereby emit monochromatic light with 
a luminance corresponding to the data current (Ioled). 

To this end, the organic light emitting diode (OLED) may 
include an anode electrode (not shown) which is connected to 
the second node (n2) of the pixel circuit (PC), an organic layer 
(not shown) which is formed on the anode electrode, and a 
cathode electrode (not shown) which is supplied with the 
second driving power (VSS) and formed on the organic layer. 

In this case, the organic layer may be formed in a deposi 
tion structure of hole transport layer/organic light emitting 
layer/electron transport layer or a deposition structure of hole 
injection layer/hole transport layer/organic light emitting 
layer/electron transport layer/electron injection layer. Fur 
thermore, the organic layer may include a functional layer for 
improving light-emitting efficiency and/or lifespan of the 
organic light emitting layer. Also, the second driving power 
(VSS) may be supplied to the cathode electrode of the organic 
light emitting diode (OLED) through a second driving power 
line (not shown) formed in a line shape. 
The gate driver 300 may be operated in a driving mode 

(display mode) or a sensing mode according to a mode control 
of the timing controller 400. The gate driver 300 is connected 
to the plurality of gate lines (GL) and the plurality of sensing 
signal lines (SL). 

In case of the driving mode, the gate driver 300 generates a 
scan signal (scan) of gate-on Voltage level every one horizon 
tal period according to a gate control signal (GCS) Supplied 
from the timing controller 400, and then sequentially supplies 
the generated scan signal (scan) to the plurality of gate lines 
(GL). 

While the scan signal (scan) has a gate-on voltage level 
during the data charging period for each pixel (P), the scan 
signal (scan) has a gate-off Voltage level during the light 
emitting period for each pixel (P). The gate driver 300 may be 
a shift register for sequentially outputting the scan signal 
(scan). 

In case of the sensing mode, the gate driver 300 generates 
the sensing signal (sense) of gate-on voltage level every ini 
tialization period and sensing Voltage charging period for 
each pixel (P), and then sequentially Supplies the generated 
sensing signal (sense) to the plurality of sensing signal lines 
(SL). 

For example, in case of the sensing mode, the sensing of 
pixel is sequentially performed every one horizontal line. In 
case of the sensing mode, the gate driver 300 sequentially 
Supplies the sensing signal to the entire horizontal lines from 
the uppermost line to the lowermost horizontal line, whereby 
the entire horizontal lines are sequentially sensed in order 
from the uppermost line to the lowermost line. 
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8 
The gate driver 300 may be formed in an integrated circuit 

(IC) type, or may be directly formed on a substrate of the 
display panel 100 during a process of manufacturing the 
transistor for each pixel (P). 
The gate driver 300 is connected to the plurality of driving 

power lines (PL1 to PLm), and the gate driver 300 supplies the 
driving power (VDD), supplied from an external power Sup 
plier (not shown), to the plurality of driving power lines (PL1 
to PLm). 
As shown in FIG. 5, the data driver 200 is connected to the 

plurality of data lines (D1 to Dn), whereby the data driver 200 
is operated in the display mode or sensing mode according to 
the mode control of the timing controller 400. 
The driving mode for displaying an image may be driven to 

have the data charging period for charging each pixel with the 
data Voltage, and the light emitting period for operating the 
organic light emitting diode (OLED). Also, the sensing mode 
may be driven to have in the initialization period for initial 
izing each pixel, the sensing Voltage charging period, and the 
sensing period. 
The data driver 200 may include a data voltage generator 

210, a sensing data generator 230, and a switch 240. The data 
driver 200 is connected to the plurality of data lines (D1 to 
Dn), wherein the data driver 200 is operated in the display 
mode or sensing mode according to the mode control of the 
timing controller 400. 
The data voltage generator 210 converts the input pixel 

data into the data Voltage (Vdata), and Supplies the data Volt 
age (Vdata) to the data line (DL). To this end, the data voltage 
generator 210 may include a shift register, a latch, a grayscale 
Voltage generator, a digital-to-analog converter (DAC), and 
an output part. 
The shift register generates a sampling signal, and the latch 

latches the pixel data (DATA) according to the sampling 
signal. The grayscale Voltage generator generates a plurality 
of grayscale Voltages by the use of reference gamma Voltages, 
and the digital-to-analog converter (DAC) selects the gray 
scale Voltage corresponding to the latched pixel data (DATA) 
among the plurality of grayscale Voltages, and outputs the 
selected grayscale Voltage as the data Voltage (Vdata). Then, 
the output part outputs the data Voltage (Vdata) to the data line 
(DL). 
The switch 240 may include a plurality of first switches 

240a and a plurality of second switches 240b. 
In the driving mode, the plurality of first switches 240a 

switch the data voltage (Vdata) or reference voltage 
(Vpre d), and then Supply the Switched data Voltage (Vdata) 
or reference voltage (Vpre d) to the data line (DL). 

In the sensing mode, the plurality of second switches 240b 
Switch the display reference Voltage (Vpre r) or sensing pre 
charging Voltage (Vpre S), and then Supply the Switched dis 
play reference Voltage (Vpre r) or sensing pre-charging Volt 
age (Vpre s) to the reference voltage line (RL). After floating 
the reference voltage line (RL) supplied with the sensing 
pre-charging Voltage (Vpre S) through the use of second 
switch 240b, the floating reference voltage line (RL) is con 
nected to the sensing data generator 230, thereby sensing the 
corresponding pixel. 

For example, in the driving mode for displaying an image, 
an image is displayed by Supplying the data Voltage (Vdata) 
according to the video data to the data lines (DL) in order 
from the first data line to the last data line for a time period of 
N frame. In this case, the reference voltage line (RL) is 
supplied with the display reference voltage (Vpre r). 
The plurality of second switches 240b are switched during 

the blank period between the (n)th frame and the (n+1)th 
frame, whereby the sensing pre-charging Voltage (Vpre S) is 



US 9,349,317 B2 

supplied to one reference voltage line (SL) or the plurality of 
reference Voltage lines (RL). For example, the sensing pre 
charging Voltage (Vpre S) may be about 1 V. 

After floating the reference voltage line (RL) through the 
second switch 240b, the reference voltage line (RL) is con 
nected to the sensing data generator 230, thereby sensing the 
corresponding pixel. 
The sensing data generator 230 senses the Voltage charged 

in the reference Voltage line (RL), generates sensing data of 
digital type corresponding to the sensed analog Voltage, and 
provides the generated sensing data to the timing controller 
400. 

In this case, the Voltage sensed by the reference Voltage line 
(RL) may be determined by a ratio of the current flowing in 
the driving TFT (DT) in accordance with a change of time to 
a capacitance of the reference Voltage line (RL). In this case, 
the sensing data may be the data corresponding to the thresh 
old voltage/mobility of the driving TFT (DT) for each pixel 
(P). 

FIG. 6 illustrates a timing controller of the organic light 
emitting display device according to the embodiment of the 
present invention. FIG. 7 illustrates a method of driving the 
organic light emitting display device according to the 
embodiment of the present invention. 

In the organic light emitting display device of the present 
invention, a sensing value is compared with an estimated data 
degradation value, and then if an error of the two values is 
more than a reference value, a first gain (gain) applied to 
degradation compensation is controlled to generate a second 
gain (gain"). Also, the organic light emitting display device of 
the present invention is characterized in that degradation of 
the driving TFT is compensated by the use of second gain 
which is compensated. Accordingly, among the elements of 
the timing controller 400, an element for compensating deg 
radation of the driving TFT will be described in detail, and the 
detailed description of the same element as the existing one 
will be omitted. 

The timing controller 400 generates pixel data by compen 
sating input data (Idata), which is externally input, based on 
accumulated data based on the data counting method and 
sensing databased on the sensing method, during the driving 
mode. 

In this case, the compensation data stored in the memory 
430 is loaded so that input data is compensated, wherein the 
compensation is performed for red pixels corresponding to 
one frame, and Subsequently the compensation driving may 
be performed in the order of green pixel, blue pixel and white 
pixel. 

For another example, when the input data is compensated, 
the compensation may be performed for the red pixel, the 
green pixel, the blue pixel and the white pixel, which corre 
spond to one frame, at one time. 
The pixel data generated by Such a compensation driving is 

supplied to the data driver 200. The pixel data which will be 
supplied to the pixel P has a voltage level on which the 
compensation Voltage for compensating threshold Voltage? 
mobility of the driving TFD (DT) of the pixel P is reflected. 
The input data (Idata) may include input data of red, green 

and blue, which will be supplied to one unit pixel. If the unit 
pixel includes a red pixel, a green pixel and a blue pixel, one 
pixel data may be data of red, green or blue. 
On the other hand, if the unit pixel includes a red pixel, a 

green pixel, a blue pixel and a white pixel, one pixel data may 
be data of red, green blue or white. 

Referring to FIG. 6 and FIG. 7, the timing controller 400 
includes a data counter 410, a degradation estimating portion 
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10 
420, a memory 430, a sensing controller 440, a comparator 
450 and a degradation compensator 460. 
The timing controller 400 operates each of the data driver 

200 and the gate driver 300 in the driving mode based on a 
timing synchronizing signal (TSS) to display the input image. 

For another example, the timing controller 400 operates the 
data driver 200 and the gate driver 300 in the sensing mode to 
sense the threshold voltage/mobility of the driving TFT (DT) 
at the time of setting of a user or reserved time. 

In this case, the timing synchronizing signal (TSS) may be 
a vertical synchronizing signal (VSync), a horizontal synchro 
nizing signal (Hsync), a data enable (DE), a clock (DCLK), 
etc. 

The timing controller 400 generates a data control signal 
(DCS) and a gate control signal (GCS) for sensing the thresh 
old voltage/mobility of the driving TFT (DT) of each pixel (P) 
every one horizontal period based on the timing synchroniz 
ing signal (TSS) during the sensing mode. The timing con 
troller 400 controls the data driver 200 and the gate driver 300 
to be driven in the sensing mode by using the data control 
signal (DCS) and the gate control signal (GCS). 
The gate control signal (GCS) for controlling the gate 

driver may include a gate start signal and a plurality of clock 
signals. The data control signal (DCS) for controlling the data 
driver may include a data start signal, a data shift signal, and 
a data output signal. 
The timing controller 400 senses the threshold voltage/ 

mobility of the driving TFT (DT) of each pixel (P) during the 
sensing mode by controlling the data driver 200 through the 
sensing controller 440. Afterwards, the timing controller 400 
provides the sensing value of each pixel, which is obtained by 
sensing, to the comparator 450. 

In this case, the sensing mode may be performed at the 
initial driving time of the display panel 100. Also, the sensing 
mode may be performed at the end time after the display panel 
100 is driven for a long time. Also, the sensing mode may be 
performed in real time at a blank period of a frame, which 
displays an image, after the display panel is driven for a set 
time or certain time. 

FIG. 8 illustrates a method of storing compensation data 
and accumulation data in the memory of the organic light 
emitting display device according to the embodiment of the 
present invention. 

Hereinafter, the driving method of the organic light emit 
ting display device according to the embodiment of the 
present invention and driving of the timing controller 400 will 
be described with reference to FIGS. 7 and 8. 

Referring to FIGS. 7 and 8, the data counter 410 of the 
timing controller 400 performs data counting by using the 
estimated degradation data which is initially modeled. And, 
the data counter 410 of the timing controller 400 stores accu 
mulated data of data counting in the memory 430 (S10). The 
data counter 410 stores the accumulated data in a first 
memory 432 by counting the data input for an active period of 
driving the display mode. 
At this time, a read operation is performed for a 1 frame 

period, and a write operation is performed for a 1 frame 
period, whereby accumulated data of 1 frame may be stored 
in the first memory 432 for a total of 2 frames. A line memory 
may be used as the first memory 432. 
The data counter 410 stores a shift value (p of the driving 

TFT and a sum of the accumulated data in the second memory 
434 based on the accumulated data stored in the first memory 
432 for a porch period between the (n) frame and (n+1) frame. 
When the porch period is 40 to 50 horizontal periods 

(40-50 HT), the data counter 410 loads the data stored in the 
first memory 342 for initial 20 horizontal period (20 HT). The 
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data counter 410 may store the data in the second memory 343 
for the other 20 horizontal periods (20 HT). At this time, a 
frame memory may be used as the second memory 434. 

Referring to FIG. 6, the degradation estimating portion 420 
generates compensation databased on the shift value (p of the 
driving TFT and the sum of the accumulated data, which are 
stored in the second memory 434. 
The degradation estimating portion 420 generates an esti 

mated value of degradation of the driving TFT by using the 
shift value (p of the driving TFT and the sum of the accumu 
lated data, which are stored in the second memory 434. At this 
time, the degradation estimating portion 420 generates the 
estimated value of degradation of the driving TFT by using a 
first gain set by initial modeling and the accumulated data 
(S20). The degradation estimating portion 420 provides the 
generated estimated value to the comparator 450 and the 
degradation compensator 460. 
The degradation compensator 460 generates compensation 

data, on which the threshold voltage shift of the driving TFT 
is reflected, by the use of estimated degradation value of the 
driving TFT of the pixels based on the accumulated data. And, 
the degradation compensator 460 compensates the input data 
by using the generated compensation data, and Supplies the 
compensated data to the data driver 200. The data driver 200 
generates the data Voltage based on the compensated data, 
and supplies the data voltage to each pixel (S30). 
As described above, the shift of the threshold voltage of the 

driving TFT may be estimated using the accumulated data 
through data counting, and the input data may be compen 
sated to Supply the compensated data to all pixels of the 
display panel 100, whereby the compensated image may be 
displayed (S40). 
The sensing controller 440 controls sensing of all the pixels 

at a certain time interval or set time. The sensing controller 
440 provides the sensing value of the threshold voltage of the 
driving TFT of each pixel, which is obtained by sensing, to the 
comparator 450 (S50). At this time, the sensing controller 440 
may sense all the pixels or some pixels only. The sensing 
value of each pixel, which is obtained by sensing, is reflected 
on the accumulated data. 

For example, sensing data obtained by sensing driving 
from the first horizontal line to the last horizontal line (for 
example, 1080” horizontal line) every one horizontal period 
(1 HT) may be reflected on the accumulated data. At this time, 
the sensing data is generated by sensing variations in the 
characteristics (shift level of threshold voltage) of the driving 
TFT of the pixels. 

To this end, the timing controller 400 generates the sensing 
data set during the sensing mode, and Supplies the generated 
sensing data to the data driver 200. The timing controller 400 
senses the threshold voltage/mobility of the driving TFT (DT) 
of the pixels every one horizontal line for the blank period of 
the frame for displaying an image. The timing controller 400 
performs this sensing for the plurality of frames, thereby 
sensing the threshold voltage/mobility of the driving TFT 
(DT) of all the pixels (P) of the display panel 100. 
At this time, sensing of the pixel may be performed per 

color, wherein all the red pixels are sensed sequentially every 
one horizontal line, and then green pixels, blue pixels and 
white pixels are sensed sequentially every one horizontal line. 

However, without limitation to the above example, all the 
pixels of the display panel 100 may be sensed to generate the 
sensing value, and deviation in the characteristics of the driv 
ing TFT of all the pixels may be compensated using the 
generated sensing value. 
When the sensing data obtained by sensing together with 

the sensing driving is stored in the memory 430, the sensing 
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12 
data of the red pixels is first stored in the order of sensing, and 
then the sensing data of the green pixels, the blue pixels and 
the white pixels are sequentially stored in the memory 430. 
Afterwards, the sensing data of the red, green, blue and white 
pixels may be provided to the comparator 450. 

In this case, all the pixels may be sensed for 10 seconds to 
60 seconds in a state that no power is Supplied to the display 
device. Also, all the pixels may be sensed for 10 seconds to 60 
seconds at the end time after the display panel 100 is driven 
for a long time. 

However, the characteristics of the driving TFT of all the 
pixels may be initiated using the initial compensation data 
stored in the initial compensation memory 500 without sens 
ing all the pixels. 

Also, all the pixels may be sensed for about 2 seconds at the 
initial driving time when the power is supplied to the display 
device. Also, after driving is performed for a previously set 
time or certain time period (for example, every one hour), all 
or some of the pixels may be sensed in real time for a blank 
time of a frame that displays an image. In the case that some 
pixels are only sensed, the sensing value obtained by sensing 
of some pixels may be applied to all the pixels. 
The comparator 450 compares the estimated degradation 

value of the driving TFT of the pixels based on the accumu 
lated data through data counting with the sensing value of the 
driving TFT of the pixels, which is obtained by sensing. Then, 
the comparator 450 provides the compared result to the deg 
radation compensator 460. 

FIG. 9 illustrates a method of driving the organic light 
emitting display device according to the embodiment of the 
present invention, which relates to a method of compensating 
a degradation of driving TFT through combination of a data 
counting method and a sensing method. 

Referring to FIG. 9, if an error between the estimated 
degradation value of the driving TFT of the pixels and the 
sensing value of the driving TFT of the pixels, which is 
obtained by sensing, is less than a reference value (for 
example, less than 2%), the comparator 450 provides the 
compared results of the two values to the degradation com 
pensator 460, whereby the degradation compensator 460 may 
use the first gain value as it is. 

If the error between the two values is less than the reference 
value, for example, if the difference between the two values is 
less than 2%, the degradation compensator 460 compensates 
all the pixels by using the first gain set based on initial mod 
eling. 

For another example, after display driving of the image is 
performed for a certain time, the estimated degradation value 
of the driving TFT based on the accumulated data through 
data counting is compared with the sensing value obtained by 
the aforementioned sensing driving, whereby the first gain, 
which is initially set, may be controlled. 

If the error between the estimated degradation value of the 
driving TFT of the pixels based on the accumulated data and 
the sensing value of the driving TFT of the pixels, which is 
obtained by sensing, is more than the reference value (for 
example, the difference between the two values is more than 
2%), the comparator 450 controls the first gain to the second 
gain (gain") by using the sensing value. 
The comparator 450 provides the controlled second gain 

(gain") to the degradation compensator 460. The degradation 
compensator 460 compensates the error of the accumulated 
databased on data counting by using the controlled second 
gain (gain"), and compensates degradation of the driving TFT 
of all the pixels (S60). 
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In this case, the second gain (gain") may be generated 
through the following Equation 1. 

Second gain(Gain")=first gain(Gain)*(Sensed Vih? 
Counted Vih) Equation 1 

In the above Equation 1, the estimated degradation value 
(Counted Vth) of the driving TFT based on the accumulated 
data is the value (Counted Vth Counting Data-Ref Data) 
obtained by subtracting the reference voltage (initial Vth 
value) from the accumulated data value. 
The sensing value (Sensed Vth) is the value 

(Sensed Vith-Sensing Data-RefData) obtained by subtract 
ing the reference Voltage (initial Vth value) from the sensing 
databased on sensing driving. 
The value obtained by dividing the sensing value (sensed 

Vth) by the accumulated data value (counted Vth) may be 
multiplied by the first gain to generate the second gain (gain"). 

This error of the accumulated data of the data counting 
method may be compensated by the sensing value of the 
threshold Voltage/mobility to generate compensation data, 
whereby performance of external compensation may be 
improved, and picture quality may be prevented from being 
deteriorated by the data counting method. 
The organic light emitting display device and the method 

of driving the same according to the embodiment of the 
present invention have the following advantages. 
The error of the compensation databased on the accumu 

lated data may be reduced using the accumulated data 
through data counting and the sensing value based on sensing 
of the pixels. 

Also, since the error of the accumulated data of the data 
counting method is compensated by the sensing value of the 
threshold Voltage/mobility to generate the compensation 
data, performance of external compensation may be 
improved, and picture quality may be prevented from being 
deteriorated by the data counting method. 

It will be apparent to those skilled in the art that various 
modifications and variations can be made in the present 
invention without departing from the spirit or scope of the 
inventions. Thus, it is intended that the present invention 
covers the modifications and variations of this invention pro 
vided they come within the scope of the appended claims and 
their equivalents. 

What is claimed is: 
1. A method of driving an organic light emitting display 

device comprising: 
generating a first gain value, which is initially set; 
after the first gain value is obtained, generating an esti 

mated degradation value of a driving TFT by using accu 
mulated data through input data counting, a sum of the 
accumulated data being stored in a first memory by 
counting the input data, and the Sum of the accumulated 
data and a shift value of the driving TFT being stored in 
a second memory for a porch period between (n) frame 
and (n+1) frame; 

compensating all the pixels of a display panel by using the 
first gain value, and the estimated degradation value; 

generating a sensing value by sensing all or some of the 
pixels of the display panel after driving is performed for 
a certain time; 

comparing the sensing value with the estimated degrada 
tion value; 

generating a second gain value by compensating the first 
gain value if an error between the estimated degradation 
value and the sensing value is more than a reference 
value; 
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14 
generating compensation data by compensating the esti 

mated degradation value by using the second gain value; 
and 

compensating all the pixels of the display panel by using 
the compensation data. 

2. The method of claim 1, wherein the pixels are sensed at 
the initial driving time when a poweris Supplied to the display 
panel, at the end time after the display panel is driven for a 
long time, or in real time at a blank period of a frame after the 
display panel is driven for a set time or certain time. 

3. The method of claim 1, wherein the pixels are compen 
sated using the first gain if the error between the estimated 
degradation value and the sensing value is less than 2%. 

4. The method of claim 1, wherein the pixels are compen 
sated using the second gain if the error between the estimated 
degradation value and the sensing value is more than 2%. 

5. The method of claim 4, wherein an error of the accumu 
lated data through data counting is compensated using the 
second gain, and degradation of the driving TFT of the pixels 
is compensated. 

6. The method of claim 1, wherein the second gain is 
generated using the following Equation, 

Equation: Second gain (Gain')=first gain (Gain)*(Sensed 
Vth/Counted Vth), where Counted Vth is the esti 
mated degradation value of the driving TFT based on the 
accumulated data, and Sensed Vth is the sensing value 
of the pixels through sensing driving. 

7. The method of claim 1, wherein a deviation in charac 
teristics of the driving TFT of all the pixels is compensated 
using the sensing value generated by sensing of all the pixels 
of the display panel. 

8. An organic light emitting display device comprising: 
a display panel on which a plurality of pixels are arranged; 
a gate driver that Supplies a scan signal and a sensing signal 

to the plurality of pixels; 
a data driver that Supplies a compensated data Voltage to the 

plurality of pixels and sensing characteristics of the plu 
rality of pixels; and 

a timing controller that drives the gate driver and the data 
driver in a driving mode and a sensing mode, and gen 
erates compensation data by using an estimated degra 
dation value of a driving TFT based on accumulated data 
through input data counting and a sensing value 
obtained by sensing of the plurality of pixels and based 
on a comparison between the estimated degradation 
value and the sensing value, 

wherein the timing controller includes, a data counter that 
stores accumulated data in a first memory by counting 
input data, and stores a sum of the accumulated data 
stored in the first memory and a shift value of the driving 
TFT in a second memory for a porch period between (n) 
frame and (n+1) frame, and 

a degradation estimating portion that generates an esti 
mated degradation value of the driving TFT by using the 
sum of the accumulated data and the shift value of the 
driving TFT. 

9. The organic light emitting display device of claim 8. 
wherein the timing controller further includes: 

a sensing controller that generates a sensing value by sens 
ing all or some of the pixels of the display panel after 
driving is performed for a certain time; 

a comparator that compares the estimated degradation 
value with the sensing value, and generating a second 
gain value by compensating a first gain value if an error 
of the compared result is more than a reference value; 
and 
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a degradation compensator that generates compensation 
data by using the first gain value, which is initially set, 
and the estimated degradation value if the error is less 
than the reference value, and generating compensation 
data by using the second gain value if the error is more 
than the reference value. 

10. The organic light emitting display device of claim 9. 
wherein the timing controller senses a threshold Voltage/ 
mobility of the driving TFT of the plurality of pixels every one 
horizontal line for a blank period of a frame, which displays 
an image, by driving the data driver in a sensing mode. 

11. The organic light emitting display device of claim 10, 
wherein the pixels are sensed at the initial driving time when 
a power is Supplied to the display panel, at the end time after 
the display panel is driven for a long time, or in real time at a 
blank period of a frame after the display panel is driven for a 
set time or certain time. 
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